Neuroscience has historically exploited a wide diversity of animal taxa. Recently, however, research has focused increasingly on a few model species. This trend has accelerated with the genetic revolution, as genomic sequences and genetic tools became available for a few species, which formed a bottleneck. This coalescence on a small set of model species comes with several costs that are often not considered, especially in the current drive to use mice explicitly as models for human diseases. Comparative studies of strategically chosen non-model species can complement model species research and yield more rigorous studies. As genetic sequences and tools become available for many more species, we are poised to emerge from the bottleneck and once again exploit the rich biological diversity offered by comparative studies.
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Biological diversity as a resource for neuroscience Model species such as the fruit fly (Drosophila melanogaster), the nematode 'worm' (Caenorhabditis. elegans), zebrafish (Danio rerio), the rat (Rattus rattus), and, most predominantly, the mouse (Mus musculus) have played an important role in biology. A given species may offer particular advantages for the study of a biological process, such as rapid embryonic development, accessible nervous systems, or ease of maintenance in the laboratory. The advantages of model species have become more pronounced with the advent of the genomic revolution. Until recently, sequencing genomes was expensive and laborious, limiting the number of species for which genomic sequences were available. As the database of information for a given model species grows over time, there is an increasing incentive to use that species to investigate topics outside the narrow field of inquiry for which the species was initially chosen. 'Repurposing' of model species, however, can raise concerns -as seen in the ongoing debate about the value of inbred mouse (M. musculus) strains as models for understanding human mental disorders [1, 2] . While the use of model species has clear practical benefits, adherence to a small number of model systems can limit or even distort the research that is conducted. Neuroscience has a rich history of exploiting a wide diversity of taxa, including mollusks, crustacea, fish, amphibians, birds, and 'exotic' (i.e., non-rodent) mammals, as has been commented on previously [3] [4] [5] . We contend that comparative studies of strategically chosen non-model species can complement model species research and address some of the limitations inherent in an over-reliance on a small number of model species. Combining the strengths of a comparative approach with the advantages of model systems will lead to more rigorous research in neuroscience.
Potential limitations of the model species approach
Over the past 20 years or so, neuroscience and much of biology in general has coalesced from the traditional embrace of diverse species down to a small number of model species. There are various practical reasons for this process of concentration. Model species tend to be readily available, easily maintained in captivity, and are feasible to breed in large numbers. As a species becomes a wellestablished model for a research community, there is an exponential growth in the amount of available information that serves as a platform for future research. With the advent of the genomic revolution, and the ensuing development of powerful molecular tools such as combinatorial systems for gene expression and optogenetics, the incentive to concentrate on a small number of species has become even more pronounced. Conservation of orthologous genes across diverse taxa shows that we can understand much about basic genomic structure and function by studying model species.
The current enthusiasm for a model species approach, however, brings with it several limitations that are too rarely acknowledged. The standard model species represent a vanishingly small percentage of the total biological diversity. As Manger et al. [6] wrote: '75% of our research efforts are directed to the rat, mouse and human brain, or 0.0001% of the nervous systems on the planet.' In principle, every species has something to offer to our understanding of and progress in biology. We recognize that it is inefficient and impractical in the current funding climate to devote limited resources to the study of all species that appeal to investigators. Nevertheless, it is important to periodically remind ourselves that this coalescence has brought with it a self-perpetuating myopia and amnesia about the past
